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Description 

The present invention relates to a two-wire communication system, and in particular to a communication 
system suitable to a data communication system or the like between field devices such as terminal process 

5 variable transmitters and a control computer of a conventional analog control system used in a plant as well 
as a present and future digital control system. 

As a two-wire data transmission or communication system for industrial instruments such as process 
variable transmitters, conventional analog data transmission system is known. In the analog data transmis- 
sion system, the transmitter controls the current in a range of 4 to 20 mA.-ln addition to such a conventional 

70 analog data transmission system, a system as described in Japanese Patent Unexamined Publication No. 
85469/83 is known. In that system, digital data and analog data are alternately transmitted. The digital data 
communication consists of instructions for setting and adjusting transmitter functions sent from a commu- 
nication unit to transmitters and answers sent from the transmitter to the communication unit. After the 
analog data transmission state is replaced by the digital data transmission state, a predetermined delay is 

75 introduced and then the analog data transmission state is resumed. This system is effective when a user 
adjusts and sets the transmitter function in a communication system of analog data transmission. However, 
the base state of this system is the analog data transmission state. And the system for transmitting the 
process variable signal as digital data from a transmitter to a receiver or a high rank computer is not 
described. In addition, the communication unit of the above described system is susceptible to external 

20 disturbance or a change in voltage of the power supply because the communication unit is connected in 
parallel to the power supply, a resistor and a transmitter. Further, the receiver is connected in parallel to a 
resistor and is different from the communication unit in connection position. This results in lack of uniformity 
in view of interface to a high rank system in the future. 

An object of the present invention is to provide a communication system which makes possible 

25 replacing process variable transmitters in a conventional analog control system or installing process variable 
transmitters in a new analog control system. This object is achieved with a communication system 
according to claim 1. Remotely setting and adjusting the transmitter function by the communication unit in 
the above described system makes it possible for the control computer to control as far as terminals and 
facilitates digitization of the system. 

30 The present invention is based upon a concept that the future communication system for the process 
variable transmitter will be transferred from the analog data transmission system to a digital data 
transmission system facilitating transmission of higher precision, higher reliability and higher degree of 
multiplex. In accordance with the present invention, an analog data transmission state applicable to a 
conventional analog control system, a digital data transmission state applicable to a digital control system, 

35 and a digital communication state making possible remote setting and adjustment from a high rank 
computer through a communication unit or an interface are provided, and transfer from both transmission 
states to the digital communication state is permitted. 

Fig. 1 shows a block diagram illustrating an embodiment of the present invention. 

Fig. 2 shows transmitted and received waveforms in the analog data transmission state. 

40 Fig. 3 shows the configuration of a digital data block. 

Fig. 4 shows the bit configuration of characters constituting the data block of Fig. 3. 

Fig. 5 shows transmitted and received waveforms of the digital data transmission state and the state of 

transmitter communication function. 

Fig. 6 shows transmitted and received waveforms in the digital communication state. 
45 Fig. 7 shows transmitted and received waveforms for illustrating the method whereby the analog data 
transmission state is altered. 
Fig. 8 shows the relationship between l T and V T . 

Fig. 9 shows transmitted waveforms in a state comprising a combination of the digital data transmission 
state and the digital communication state, 
so Fig. 10 shows transmitted waveforms for illustrating a method whereby the state of Fig. 9 is altered to 
the analog data transmission state. 

Fig. 11 shows the functional block diagram of a process variable transmitter for illustrating an embodi- 
ment of the present invention. 

Fig. 12 shows the functional block diagram of a communication unit for illustrating an embodiment of th6 
55 present invention. 

Fig. 13 shows a block diagram for illustrating the connection between a process variable transmitter and 
a high rank system as a developed form utilizing the present invention. 

Fig. 14 shows a block diagram for illustrating the multiplexing of the two-wire data transmission as a 
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developed form utilizing the digital data transmission state of the present invention. 
An embodiment of the present invention will now be described by referring to drawings. Fig. 1 shows a 
block diagram which is an embodiment of a communication system according to the present invention. A 
process variable transmitter 1 is supplied with power from external power supply 5 through a resistor 4 
s having a value R L . A current h forms the output signal of the process variable transmitter 1. A receiver 2 or 
a communication unit 3 is connected in parallel to a resistor 4. Under this state, power is supplied from the 
power supply to the process variable transmitter by using a transmission line 6. At the same time, data 
communication is conducted between the process variable transmitter and the communication unit, and data 
are transmitted from the process variable transmitter to the receiver. In Fig. 1, the terminal voltage and 
70 output current of the process variable transmitter 1 are represented by V T and k, respectively. The terminal 
voltage of the resistor (R L ) 4 and the output current of the communication unit 3 are represented by V R and 
l c , respectively. The basic function of each block will now be described. At first, the process variable 
transmitter has constant current characteristics and operates with a current of 4 mA derived through the 
i transmission line. And the process variable transmitter has analog data transmission function and digital 
75 | data transmission/receiving function. The process variable such as pressure and temperature undergoes 
_ compensation processing in a microprocessor included in the process variable transmitter 1. The signal 
thus converted into a suitable form is transmitted as data through the transmission line. Further, the process 
variable transmitter 1 receives digital data transmitted from the communication unit to process the digital 
-r data in the above described microprocessor and answers with digital data. The receiver is an analog data 
20 receiver or a digital data receiver and receives and indicates data. These are selected and set by the user. 
The communication unit has analog data receiving function, digital data transmitting/receiving function, data 
setting function, data indication function, and function for altering the communication state of the process 
^ variable transmitter. The whole system shown in Fig. 1 is entirely controlled by the command of the 
operator through the communication unit. If the system is directly connected to a high rank computer rather 
25 than the communication unit in the future, the system is controlled by the high rank computer. 
In view of communication function, there are three kinds of communication state: 

(1) Analog transmission state by means of 4-20 mA DC from the process variable transmitter to the 
receiver. 

(2) Digital transmission state by means of serial pulses from the variable transmitter to the receiver. 

30 (3) Digital communication state by means of serial pulses between the process variable transmitter and 
the communication unit. 

These three kinds of communication state will now be described by referring to Figs. 1 to 6. At first, the 
analog data transmission state of (1) will now be described by referring to Fig. 2. Under this state, the 
process variable transmitter transmits analog data by controlling the output current l T in the range of 4 to 20 
35 mA in response to the process variable. The output current l T is transmitted through the transmission line 
and undergoes IA/ conversion by the resistor R L to be detected by the receiver. Fig. 2 shows l T and V R as 
functions of time. Values 



^max 



and 



45 



so can be represented as: 



55 
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V Rraax = ^max [mA] x [kQ] 
= 20.^ [V] 

\rdn * UA] * R L ^ 

= 40^ [v] 

75 

This state is the same as that of the conventional analog data transmission system and will not be 
described in detail. 

Prior to describing the digital data transmission state of (2) and the digital communication state of (3), 
the data structure of digital data used in the states of (2) and (3) will now be described by referring to Figs. 

20 3 and 4. Data representing one process variable, instruction or answer data is treated as one data block 
(text) having a series of characters STX, CMD, data and ETX. The character STX is a transmission control 
character for indicating the beginning of the text. The character CMD indicates the kind of data. Characters 
Di to D n are transmission data characters. The characters ETX is a transmission control character for 
indicating the termination of the text. Fig. 4 shows the bit structure of each character. This data format 

25 conforms to JISC 6220 and its detailed description will be omitted. The transmission method of digital data 
will now be described by referring to Figs. 1 and 4. Transmission of digital data is effected by controlling 
the output currents h- and l c in the process variable transmitter 1 and the communication unit 3, 
respectively. Digital data are transmitted by changing the current in pulse form so that the digital data "1" 
and "0" may correspond respectively to l mjn and l max in Fig. 4, for example. Such change in current 

30 undergoes l/V conversion to be detected as change in voltage by the receiver 2 or the communication unit 
3. That is to say, the change in output currents l T or l c is converted into a voltage change via one resistor 
(R L ) 4 connected in series with the transmission line. The change in output current l r is received as a 
change in V R by the receiver 2 or the communication unit 3. And a change in output current l c is received 
as a change in V T by the process variable transmitter 1 . As a result, serial data pulses are obtained. 

35 By using the above described basic digital data structure and transmission/receiving method, digital 
data transmission and digital data communication are conducted. The digital data transmission state will 
now be described in detail by referring to Fig. 5. Under this state, the process variable transmitter 
periodically transmits the process variable as digital data. As shown in Fig. 5(a), the process variable 
transmitter transmits digital data by controlling the output current I T in a predetermined current range, say, 4 

40 to 20 mA so that the digital data "1" and n 0" may correspond to 4 mA and 20 mA, respectively. Since the 
minimum operation current necessary for the process variable transmitter is 4 mA, the minimum current of 
the digital current signal is 4 mA. One process variable is transmitted as one data block. Data blocks are 
transmitted one after another at a predetermined transmission period, say, 0.1 sec. As shown in Fig. 5(b), 
each data block is received as a change in the terminal voltage V R across the resistor 4 by the receiver 2 or 

45 the communication unit 3, resulting in serial data pulses. As shown in Fig. 5(a), the digital data 
transmission/receiving function of the process variable transmitter assumes the receiving state between 
blocks and assumes the transmission state during the transmission of each data block. By using this 
receiving state, combination with the communication state described later becomes possible. In the 
receiving state, the output current l T is fixed at a preset value, say, 4mA. <*£*rK fi>) 

50 The digital communication state will now be described by referring to Figs, i and 6. Under the digital 
communication state, the communication unit 3 transmits the function setting and adjusting instruction of the 
process variable transmitter 1 to the process variable transmitter 1 by using one data block. Under the 
digital communication state, the process variable transmitter 1 also transmits the answer to the above 
described instruction to the communication unit 3 by using a flow data block. The communication unit 3* 

55 transmits digital data by controlling the output current in a predetermined current range 0 to l C i so that 
digital data "1" and "0" may correspond to 0 mA and lei, respectively. The instruction data block shown in 
Fig. 6(a) is received as a change in the terminal voltage V T of the process variable transmitter by the 
process variable transmitter 1 as shown in Fig. 6(b), resulting in serial data pulses. The process variable 
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transmitter 1 conducts processing in obedience to the instruction data in the microprocessor thereof. And 
the process variable transmitter 1 transmits the answer data block as one data block to the communication 
unit 3 by using the same method as the above described transmission method of the digital data 
transmission state. Under this communication state, the communication function of the process variable 

5 transmitter 1 assumes the receiving state and waits for the instruction from the communication unit. At this 
time, h- is fixed at a predetermined current value, say, 4 mA. 

Three communication states have heretofore been described. A communication system having the 
analog data transmission state and a state comprising a combination of the digital data transmissions state 
and the digital communication state belonging to the three communication states will now be described 

70 together with an embodiment of a method for changing over between the two communication states. At first, 
the analog data transmission state is the same as that described before by referring to Fig. 2. A method for 
altering the analog data transmission state will now be described by referring to Figs. 1, 7 and 8. Until time 
ti of Fig. 7, the process variable transmitter 1 assumes the conventional analog data transmission state, and 
V T is in a voltage range between 

75 

V . 

20 and 



v • 
Tmax 

25 

During a predetermined period tc starting from the time ti f a current l C i is let flow from the communication 
unit 3 into the resistor 4 to keep V T in a voltage range between V T0 and 

30 V— . . 

The relationship between l T and V T under this state and the relationship between l T and V T before ti will now 
be described by referring to Fig. 8. When t < ti, the relationship between l T and V T is represented by a 

35 straight line (a) denoted by l c = 0 mA. When ti < t < t 2 , the relationship between l T and V T is represented 
by a straight line (b) denoted by l c = b- That is to say, a voltage difference AV = l C i • Rl is produced in 
V T for the identical value of 1 T . The process variable transmitter compares the relationship between l T and V T 
derived as the initial state beforehand with the actual value of V T . When the process variable transmitter has 
recognized that AV exceeds the threshold AV TH for a predetermined period, it terminates the analog data 

40 transmission state and resumes the combined state of the digital data transmission and digital communica- 
tion. 

•T- '4 The state comprising a combination of the digital data transmission and digital communication will now 
be described by referring to Fig. 9. As shown in (a) and (b) of Fig. 9, the transmission period of the process 
variable transmitter 1 is set by a timer, and process variable data blocks are transmitted in synchronism 

45 with the output of the timer. When the communication unit 3 is to transmit the instruction, the communica- 
tion unit 3 receives a data block from the process variable transmitter 1 and transmits an instruction data 
block in synchronism with the termination of the data block from the process variable transmitter 1. There 
are various synchronization methods for assuring that the instruction data block reaches the process 
variable transmitter without being confused with the process variable data block. In the present system, 

so however, the communication unit transmits the instruction data block in synchronism with the termination of 
the data block. In the present system, therefore, the interval between data transmitted by the process 
variable transmitter 1 must be sufficiently longer than the data length transmitted by the communication unit 
3. At this time, the instruction data are transmitted by the method described before with reference to Fig. 6. 
When the communication unit 3 transmits an instruction data block, the communication function of* the 

55 transmitter assumes the receiving state and the transmitter receives the instruction data block transmitted 
by the communication unit as described before by reference to Fig. 5. The microprocessor included in the 
process variable transmitter 1 effects processing depending upon the instruction, and transmits the answer 
data block instead of a process variable data block in synchronism with the transmission period of digital 
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data. The transmission method at this time is the same as that described before with reference to Fig. 6. If 
the instruction from the communication unit 3 is not present thereafter, the process variable transmitter 1 
transmits process variable data blocks again with the period T. 

A method for altering the state comprising a combination of digital data transmission and digital 
5 communication will now be described by referring to Fig. 10. The case where a state alteration instruction 
data block is transmitted as the instruction data block of Fig. 9 corresponds to Fig. 10. The data 
transmission/receiving method is the same as that described before by referring to Fig. 9. After the process 
variable transmitter 1 has answered to the communication unit 3, the communication state is transferred to 
the analog transmission state. 
70 Figs. 1 1 and 12 are respectively block diagrams showing the basic configuration of the process variable 
transmitter 1 and the communication unit 3 satisfying the above described three communication states and 
function of the embodiment. At first, the configuration and function of the process variable transmitter 1 as 
well as disposal to the embodiment will now be described by referring to Fig. 11. 
r A plurality of process variables such as pressure, differential pressure and temperature are sensed by a 
751 composite sensor 7. An analog input supplied from the composite sensor 7 is selected by a directive from 
] the input/output selector 10 and is amplified in a programmable amplifier 9 with a gain directed by the 
input/output selector 10. The data which have undergone A/D conversion in an A/D converter undergo 
compensatory arithmetic processing in an MPU 24 handling the overall operation of the process variable 
transmitter centering around the calculation and communication processing. The date thus arithmetically 
20 processed reaches a multiplexer 2 (MPX 2) 17 through an analog output circuit 13 including a D/A converter 
or through an MPU 24, serial interface, and a digital output circuit 16. Upon the directive of the input/output 
selector, the MPX 2 17 selects data to be supplied to a current controller 18. The current controller 18 
including a voltage-to-current conversion circuit controls the output current on the basis of the input. The 
digital input circuit 19 receives digital data transmitted from the communication unit 3 and supplies the 
25 digital data to a serial interface of an MPU 24. The input/output selector 10 functions to latch the directive 
from the MPU and output it. An EPROM 25 stores the characteristics data and program of compensation 
calculation therein. A timer 26 provides a predetermined operation period. 

Under the analog data transmission state, the MPU 24 supplies data to the analog output circuit, and 
selects D2 as the input to the MPX 2 17 through the input/output selector. The change AV in terminal 
30 voltage of the process variable transmitter as shown in Figs. 7 and 8 is measured by periodically selecting 
an A4 input of the MPX 1 8 and applying A/D conversion to V T . Under the digital data transmission state, 
the MPU 24 sends out data through the serial interface thereof and selects D1 as the input of the MPX 2 17 
via the input/output selector 10. 
^~ The configuration and function of the communication unit as well as the disposal to the embodiment will 
35 now be described by referring to Fig. 12. The directive from the operator is taken into an MPU 34 through a 
keyboard 38. The data constructed by the MPU on the basis of the directive arrive at a current controller 27 
through the serial data interface of the MPU 34 and a digital output circuit 32. The current controller 27 
including a voltage-to-current converter circuit controls the output current in response to its input. A digital 
input circuit 30 receives the digital data transmitted from the process variable transmitter and supplies its 
40 output to the serial interface of the MPU 34. An A/D converter 37 is supplied with the terminal voltage 
across the resistor 4 caused by the analog data transmitted from the process variable transmitter 1 and 
supplies the converted digital data to the MPU 34. A ROM 36 stores program therein and a timer 35 
provides a predetermined operation period. An indicator 39 displays input data supplied from the operator 
and data transmitted from the process variable transmitter 1. When the process variable transmitter 1 
45 assumes the analog, data transmission state, the MPU 34 receives data through the A/D converter 37 and 
the timer 35 provides the receiving period. When the process variable transmitter 1 assumes the digital data 
transmission state, the MPU 34 receives data through the digital input circuit 30. When the process variable 
transmitter 1 assumes the digital communication state, data are sent out through the digital output circuit 32, 
and the answer data are received through the digital input circuit 30. The lead "Tx enable" is usually kept at 
so the low level. The condition l c = lei during the period tc for altering the analog data transmission state is 
satisfied by making the lead "Tx enable" the high level during the period tc. The period ^ is given by the 
timer. 

A developed form of the communication system using the three communication states will now be 
described by referring to Figs. 1, 13 and 14. In Fig. 13, a high rank system is connected to the process 
55 variable transmitter through an interface having the transmission/receiving function similar to that of the 
communication unit 3. Thus the digital communication between the high rank computer in the system and 
the process variable transmitter becomes possible. Fig. 14 shows a system having a plurality of process 
variable transmitters connected to a two-wire transmission line in parallel. In this system, multiplex operation 
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becomes possible under the digital data transmission state by applying the time division scheme to the 
transmission period shown in Fig. 5 and adding the address of each transmitter to the process variable data 
block. 

ff- In the present embodiment, the process variable transmitter using the present two-wire communication 
5 method can be used for replacement in the conventional analog control system and can be easily adapted 
to the future digital control system. Further, in the conventional analog control system as well, the process 
variable transmitter can be remotely set and adjusted by altering the communication state. Since the 
communication unit is connected in parallel to the resistor, the data reception by the communication unit is 
not susceptible to variation in supply voltage and external disturbance. And both analog data and digital 
70 data can be received. If the signal produced when the state is transferred from the analog data transmission 
state to another state is a pulse signal, there is a possibility of erroneous operation due to disturbance 
noise. In the present system as shown in Figs. 7 and 8, however, there is not much possibility of erroneous 
operation. If the two-wire multiplexing as shown in Fig. 14 is used, the wiring process can be simplified and 
the cost can be reduced. 

75 Effects of the present invention will now be summarized. The process variable transmitter according to 
the communication system of the present invention can be used in the conventional analog control system. 
In addition, the process variable transmitter can be easily maintained by using the digital communication 
state. Further, it is possible to easily cope with the digitization of the high rank system by altering the 
communication state and installing a simple interface as occasion demands. Thus the cost when the system 

20 is developed can be reduced. By using the digital data transmission state and digital communication state, it 
is possible in the digital control system to collect data from all field terminal devices such as process 
variable transmitters to a central supervision room and supervise and manage the collected data there, 
resulting in an efficient digital control system. And the process variable transmitter according to the 
communication system of the present invention is effective to communication whereby the output signal is 

25 derived while power is being supplied to a sensor. 

Claims 

1. A two-wire communication system comprising: 

30 

a two-wire transmission path (6); 

a transmitting unit (1) having a constant current characteristic and connected to one end of said path, 
and also being connected to receive a process variable signal; 

35 

a series circuit formed by the connection of a load resistor (4) and a power supply (5), said series 
circuit being connected to the other end of said path such that said resistor and power supply are 
connected in series with the transmitting unit via said path; and 

AO a communication unit (3); 

wherein said transmitting unit includes digital processing means for processing said process variable 
signal and for providing on said path periodic digital current signal blocks as a result of said 
processing, and first digital communication means for digitally communicating with the communication 
as unit over said path; and 

wherein said communication unit includes means for receiving said periodic digital current signal blocks 
from said transmitting unit and second digital communication means for digitally communicating with 
said transmitting unit over said path, 

so 

characterized in that said communication unit is connected in parallel with said resistor. 

2. A two-wire communication system as claimed in claim 1, wherein any one of the digital processing 
means and first digital communication means is selectively operable in response to communication 

55 from the communication unit. 

3. A two-wire communication system according to claim 1. characterized in that said transmitting unit 
further includes analog processing means for processing said process variable signal and for providing 
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an analog current signal to said path aa a result of said processing, said communication unit further 
includes means for receiving said analog current signal from said transmitting unit. 

4. A two-wire communication system as claimed in claim 3, wherein any one of the analog processing 
5 means, digital processing means and first digital communication means is selectively operable in 

response to communication from the communication unit. 

5. A two-wire communication system as claimed in claim 4, wherein said communication unit includes 
means for producing a current pulse of a predetermined amplitude and pulse width to change a voltage 

io developed across said resistor by said transmitting unit, and w # herein the transmitting unit includes 
means responsive to detection of the voltage change across said resistor for inactivating the analog 
processing means and activating either the digital processing means or the first digital communication 
means. 

75 6. A two-wire communication system as claimed in claim 2 and 4, wherein said second digital commu- 
nication means includes means for issuing on the path a digital current signal block following receipt of 
a digital current signal block from said transmitting unit, the intervals between said periodic digital 
current signal blocks provided by said transmitting unit being longer than the duration of the digital 
current signal block issued by said communication unit. 

20 

7. A two-wire communication system as claimed in claim 6, wherein the digital current signal block issued 
by said communication unit is interposed between the digital current signal blocks provided by said 
transmitting unit 

25 8. A two-wire communication system according to claim 1 , characterized in that said communication unit 
further includes interface means connected in parallel to the resistor, for interfacing the transmitting unit 
and a high-rank system to be connected to the interface means; 

and the transmitting unit further includes digital communication means for effecting two-way digital 
30 communication with the high-rank system via said interface means. 

9. A two-wire communication system according to claim 8, further comprising at least one additional 
process variable transmitting unit connected to said one end of said path. 

35 10. A two-wire communication system according to claim 9, wherein an address is given to each of said 
process variable transmitting units. 

11. A two-wire communication system according to claim 9, wherein said process variable transmitting 
units are connected in parallel to said path. 

40 

Patentansprtiche 

1. Kommunikationssystem mit zwei Leitungen mit: 

45 einem Ubertragungspfad (6) mit zwei Leitungen, 

einer Obertragungseinheit (1) mit einer Konstantstromeigenschaft und mit einem Ende des Pfads 
verbunden und auch geschaltet, urn ein verfahrensvariables Signal zu empfangen, 
einem Serienschaltkreis, der durch die Verbindung eines Lastwiderstandes (4) und einer Netzteileinheit 
(5) gebildet wird, wobei der Serienschaltkreis mit dem anderen Ende des Pfads verbunden ist, so dafl 

50 der Widerstand und das Netzteil in Reihe mit der Obertragungseinheit Ober den- Pfad geschaltet sind, 
und 

einer Kommunikationseinheit (3), 

wobei diese Obertragungseinheit eine digitale Verarbeitungseinrichtung zur Verarbeitung des verfah- 
rensvariablen Signals beinhaltet und zur Bereitstellung von periodischen digitalen Stromsignalblocken 
55 auf dem Pfad als ein Resultat des Verfahrens, und eine erste digitale Kommunikationseinrichtung zur 
digitalen Kommunikation mit der Kommunikationseinheit uber den Pfad, und 

wobei die Kommunikationseinheit eine Einrichtung zum Empfang der periodischen Digitalstromsignal- 
blocke von der Ubertragungseinheit und einer zweiten digitalen Kommunikationseinrichtung zum 
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digitalen Kommunizieren mit der Ubertragungseinheit uber den Pfad beinhaltet, 
dadurch gekennzeichnet, da/3 
5 die Kommunikationseinheit parallel mit dem Widerstand geschaltet ist. 

2. Kommunikationssystem mit zwei Leitungen gemafl Anspruch 1, wobei eines der digitalen Verfahrens- 
einrichtungen und ersten digitalen Kommunikationseinrichtungen wahlweise in Abhangigkeit von Kom- 
munikation von der Kommunikationseinheit betrieben werden kann. 

10 

3. Kommunikationssystem mit zwei Leitungen gema/3 Anspruch 1, dadurch gekennzeichnet, da/3 die 
Obertragungseinheit weiterhin eine analoge Verfahrenseinheit beinhaltet zum Verarbeiten des verfah- 
rensvariablen Signals und zur Bereitstellung eines analogen Stromsignals an den Pfad als ein Resultat 
des Verfahrens, wobei die Kommunikationseinheit weiterhin eine Einrichtung beinhaltet zum Empfang 

75 des analogen Stromsignals von der Ubertragungseinheit. 

4. Kommunikationssystem mit zwei Leitungen gema/3 Anspruch 3, wobei eine der analogen Verfahrensein- 
richtungen, digitalen Verfahrenseinrichtungen und ersten digitalen Kommunikationseinrichtungen wahl- 
weise betrieben werden kann in Abhangigkeit von Kommunikation von der Kommunikationseinheit. 

20 

5. Kommunikationssystem mit zwei Leitungen gemafl Anspruch 4, wobei die Kommunikationseinheit eine 
Einrichtung zum Erzeugen eines Stromimpulses einer vorbestimmten Amplitude und Impulsbreite 
beinhaltet, um eine Spannung zu andern, die uber diesen Widerstand von der Ubertragungseinheit 
ausgebildet ist, und wobei die Ubertragungseinheit eine Einrichtung beinhaltet, die abhangig ist von der 

25 Erfassung des Spannungswechsels uber den Widerstand, um die Analogverlahrenseinrichtung zu 

inaktivieren und entweder die Digitalverfahrenseinrichtung oder die erste digitale Kommunikationsein- 
richtung zu aktivieren. 

6. Kommunikationssystem mit zwei Leitungen gemafl Anspruch 2 und 4, wobei die zweite digitale 
30 Kommunikationseinrichtung eine Einrichtung zum Ausgeben eines digitalen Stromsignalblocks auf dem 

Pfad beinhaltet, welcher dem Empfang eines digitalen Stromsignalblocks von der Ubertragungseinheit 
folgt, wobei die Intervalle zwischen den periodischen Digitalstromsignalblocken, die von der Ubertra- 
gungseinheit bereitgestellt werden, langer sind als die Dauer des Digitalstromsignalblocks, der von der 
Kommunikationseinheit ausgegeben wird. 

35 

7. Kommunikationssystem mit zwei Leitungen gema/3 Anspruch 6, wobei der Digitaistromsignalblock, der 
von der Kommunikationseinheit ausgegeben wird zwischen die digitalen Stromsignalbldcken eingesetzt 
wird, die von der Ubertragungseinheit bereitgestellt werden. 

40 8. Kommunikationssystem mit zwei Leitungen gema/3 Anspruch 1, dadurch gekennzeichnet, da/3 die 
Kommunikationseinheit weiterhin eine Interfaceeinrichtung beinhaltet, die parallel zu dem Widerstand 
geschaltet ist, um die Ubertragungseinheit und ein hochrangiges System zu verbinden, das an die 
Interfaceeinrichtung angeschlossen werden soil, 

45 und die Ubertragungseinheit weiterhin eine digitale Kommunikationseinrichtung beinhaltet, zum Bewir- 
ken digitaler Kommunikation in beiden Richtungen mit dem hochrangigen System uber diese Interface- 
einrichtung. 

9. Kommunikationssystem mit zwei Leitungen gema/3 Anspruch 8, das weiterhin mindestens eine zusatzli- 
50 che verfahrensvariable Ubertragungseinheit umfaflt, die mit dem einen Ende des Pfades verbunden ist. 

10. Kommunikationssystem mit zwei Leitungen gema/3 Anspruch 9, wobei jeder der verfahrensvariablen 
Ubertragungseinheiten eine Adresse gegeben wird. 

55 11. Kommunikationssystem mit zwei Leitungen gema/3 Anspruch 9, wobei die verfahrensvariablen Ubertra- 
gungseinheiten parallel zu dem Pfad geschaltet sind. 

Revendicatlons 
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I 

1. Systeme de communication a deux fils, comprenant: 
une voie de transmission a deux fils (6); 

une unite d'emission (1) possedant une caracteristique de courant constant et raccordee a une 
5 premiere extremite de ladite voie et egalement raccordee de maniere a recevoir un signal variable de 

processus; 

un circuit serie forme par le raccordement d'une resistance de charge (4) et d'une source d'energie (5), 
ledit circuit serie etant raccorde a I'autre extremite de ladite voie de sorte que ladite resistance et ladite 
source d'energie sont raccordees en serie a I'unite d'emission par I'intermediaire de ladite voie; et 

70 une unite de communication (3); 

dans lequel ladite unite d'emission comprend des moyens de traitement numerique pour traiter ledit 
signal variable de processus et envoyer, dans ladite voie, des blocs de signaux de courant numeriques 
periodiques en tant que resultat dudit traitement, et des premiers moyens de communication num£ri- 
que pour etablir une communication numerique avec I'unite de communication par I'intermediaire de la 

75 voie; et 

dans lequel ladite unite de communication comprend des moyens pour recevoir lesdits blocs de 
signaux de courant numeriques periodiques de la part de ladite unite d'emission et des seconds 
moyens de communication numerique pour etablir une communication numerique avec ladite unite 
d'emission par I'intermediaire de ladite voie, 
20 caracterise en ce que ladite unite de communication est branchee en parallele avec ladite resistance. 

2. Systeme de communication a deux fils seion la revendication 1, dans lequel Tun quelconque des 
moyens de traitement numerique et des premiers moyens de communication numerique peut fonction- 
ner selectivement en reponse a une communication emanant de I'unite de communication. 

25 

3. Systeme de communication a deux fils selon !a revendication 1, caracterise en ce que ladite unite 
d'emission comprend en outre des moyens de traitement analogique pour traiter ledit signal variable de 
processus et pour envoyer un signal de courant analogique a ladite voie en tant que resultat dudit 
traitement, et ladite unite de communication comprend en outre des moyens pour recevoir ledit signal 

30 de courant analogique de la part de ladite unite d'emission. 

4. Systeme de communication a deux fils selon la revendication 3, dans lequel Tun quelconque des 
moyens de traitement analogique, des moyens de traitement numerique et des premiers moyens de 
communication peut fonctionner de facon selective en reponse a une communication provenant de 

35 I'unite de communication. 

5. Systeme de communication a deux fils selon la revendication 4, dans lequel ladite unite de communi- 
cation comprend des moyens pour produire une impulsion de courant ayant une amplitude et une 
duree predetermines pour modifier une tension developpee aux bornes de ladite resistance par ladite 

40 unite d'emission, et dans lequel I'unite d'emission comprend des moyens repondant a la detection 
d'une variation de la tension aux bornes de ladite resistance pour desactiver les moyens de traitement 
analogique et activer soit les moyens de traitement numerique, soit les premiers moyens de communi- 
cation numerique. 

45 6. Systeme de communication a deux fils selon les revendications 2 et 4, dans lequel lesdits seconds 
moyens de communication numerique comprennent des moyens pour envoyer, a la voie, un bloc de 
signaux de courant numeriques a la suite de la reception d'un bloc de signaux de courant numeriques 
de la part de ladite unite d'emission, les intervalles entre lesdits blocs de signaux de courant 
numeriques periodiques delivres par ladite unite d'emission etant d'une duree superieure a celle du 

so bloc de signaux de courant numeriques delivre par ladite unite de communication. 

7. Systeme de communication a deux fils selon la revendication 6, dans lequel le bloc de signaux de 
courant numeriques delivre par ladite unite de communication est intercale entre les blocs de signaux 
de courant numeriques delivres par ladite unite d'emission. v 

55 

8. Systeme de communication a deux fils selon la revendication 1, caracterise en ce que ladite unite de 
communication comprend en outre des moyens d'interface branches en parallele avec la resistance 
pour raccorder I'unite d'emission et un systeme a rang eleve par I'intermediaire desdits moyens 
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d'interface. 

9. Systeme de communication a deux fils selon la revendication 8, cornprenant en outre au moins une 
unite supplemental d'emission de variables de processus raccordee a ladite premiere extremite de 

5 ladite voie. 

10. Systeme de communication a deux fils selon la revendication 9, dans lequel une adresse est envoyee 
a chacune desdites unites d'emission de variables de processus. 

10 11. Systeme de communication a deux fils selon la revendication 9, dans lequel lesdites unites d'emission 
de variables de processus sont branchees en parallele avec ladite voie. 
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